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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode in which redox reaction quickly proceeds 
even at a room temperature without loosing high capacity of elemental sulfur, high energy 
density characteristic by including an organic sulfur compound having at least one thiol group or 
thiolate group, polyaniline and elemental sulfur in a molecule. 

SOLUTION: An organic sulfur compound having a thiol group or thiolate group in a molecule is 
dissolved in N-R-2-pyrrolidone (R is hydrogen atom or an alkyl group) to obtain a solution (a) f 
and polyaniline powder is added and mixed with the solution (a), and furthermore elemental 
sulfur powder is added and mixed with the solution (a) to obtain a slurry. This slurry is applied 
on a conductive base, and this conductive base is heated in a vacuum or an inert gas 
atmosphere to produce a compound electrode. As a polyaniline, a material obtained by 
polymerizing aniline or a derivative thereof with chemical polymerization or electrolytic 
polymerization is used. Especially, reducible polyaniline in a de-doped condition is effective. 
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Mm©a^««i^?#/co iwetifca^wa^ 2x2cm 
mmi.it. xs»D!RBua(D«#*arom*@tttii 

y WtU Lft«£*tl*© NMP ©8S»*> N M 
P ©ttii** 1 0 0 tt%tCtt L 0 . 2 o 

ft, 

[0033] «Hffiffll5> NMP7. OglCDMcTffl 
*2. OgSEKLftSL §IM!l3£l3i;£S|gtf 1 0 

-8S/cm> RDIfS^O. 3 0©a»K-^7t<K l J7' 
-*)ym*.\. Og£j§#U NMPS9. 7 

g ma LTW«fe© D M c T - P A n - N M P j§jS£$ 
ft. COSSSSfc* Z-b^UV^^fiJjtcfcO. 25g 

**vwaaosm. 1 . o g ism LTJS-icssLUfe 

©X5'J-*»ft, COSRecX^y-*, *t«;7tf 
2 5 0 pm077y*— frSBC'TJI* 3 0 fim©£* 
«S±ica?PLft^ 7;l/JV»X«a«l>»Cfi^T8 0 
5ftBMlMU *5{C K2*7 0°CT-6 0#M 

ihi!»u % »*5 5/j<Dffl^«a^»ft„ sstifta^m 



©MS <hffii** <fc y H{tJ LftfcSWI*© NMPO 
NMP©ttii**1 OOS*%fc*fL0. 1 

[0034] <*8S«IJ6> NMP7. 5gKs-HJ7 
i>>-2, 4. /!/ (WTv TTA£P? 

©19*1. 5g%58KLft^ «VT-'J> (BM 

?Lfc: K^v^VT-aTLLT^fte^SA^ 1 0 
-8S/c 

m. RDIffitfO. 1 8©KK-^il7£<|fJ7'- | JVl9 
Sfcl. Og^SKLTTA-PAn-NMPSjtt^i 
ft. *5fc. UttSitltfi}** 1 . 0g33j:tf7M:*UV 
7? y *f»*£ 0 . 5 g iSttl LT*P-KS£ Lltfe©* 

^y-^ffto c©sie©X7y-^ *ty7*tf2 5 

0 f/ m(Dyy<J *r-9 £fH/>TS* 3 0^ m©£«ffll§ 
±£2$ LfcSL T'/HTVjtfXSlS&'PtCfc^T 8 0 XT' 

1 SttlffliHI&U ?6iCv HS*8 0*CT*6 0»SlllD!» 
U J*$5 8p«>tt£«ff€ftfc. J55ftft«S*ffi£ 

2 x 2 c mfttcWBrLfto H£ll0SHu&©»£*iI©B 

•Mtttii^aj: y KiULfcadratoN m p©as 

NMP ©ffii** 1 0 0 £*% (C *} L 0 .05* 
••/oT-ao^fc, 
[0035] C*86fi!7> NMP7. 0gtCDMcT£ 
2. 0 g^SASLDM c T — NMPSiBterffft, t©S5S 
(Cv ¥*3lft&tf 1 m m©#Sfflt85R 0 . 5 g fciSftD U 

-'J> (B9E«lSk B B a a*7'r'J-K) *7/l/2>'J;8 
»«f T*& K-^Lk Kv^VT'aTtLTdfteSlgtf 1 
0 

-8S/cnv RDIffltfO. 2 8©8KK-7H7C?Ky 
7=.ijy*mi. OgSsSflOU 5S*Lft. * 
*65Jtl9* 1 . 0 g «»DQa^Lft. »5*xft'T 

1 0/im©^^VS±lC1 SO^im^Vyy© 

7^'^-^«fflt>Ta^u a r ffxaawncfci^T 

8 0 "CT- 1 5 »ftHR Lft». IcmHg ©SflETtCfef 
T8 O'CT-6 0»(BlJO«HaiSU ff*3 5 fjm©»£« 
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&£$fco mZtltcWm* 2X2 c mftKWffiLft. M 

&ammtfom^msomm»t ttii^Mcfc y »tb Lft 

&$9&*>0) NMP ©JW?a«\ NMP ©tt&*a 1 0 
OS*%lcftLO. 0 5M%T*$ofco 
[0036] OHM 8 ) mi 1 0 p m©ffl$SKftx.T 
^*«46o$ic<t o o o *y?x y n-ixOin-i 
iz&f&Ltc&tb-oZmZ&rZ&ZI Opm©ffl?§£ffi 
l^tttfttt. USSfll 4 <k|3tlfc LT»? 3 5 p m©«£ 

a*y»fflLfta£lB'P©NMP©BSaH:» NMP 
©ttii** 1 0 0 tt%(Cft L 0 . 15 tt%T'$ o 

ft. 

[0 0 3 7] ««S«"J9> W*3 0pm©SSIU:tt;lT 
MIIW?#ICJ:U«1 p©Si-fc»fiELftffl4&?*« 

tmmc LTd* 55/j m©««*aa*»fc. X£fiO£t 

&*© NMP am&Wit. NMP ©ttji^X 10011 
%K*fL0. lS«%T*afeofc. 
[0 0 3 8] (X»«n 0>»*3 0pm©»aiCft;t 
TJBWgi&otK «ky« 2. 5pm©*.*liJBj8Lfea 
46o*S«Wr5JP*3 5 pm©fflSg£ffl^fc#fl-tt, 
USSftl 6 ti^Slc LTJP* 6 2m m©»£aa*?*ft. 

g£jjngftHu&©a£ws©*ai§ ttt&^a £ y was l 

fctttfMWQNMPOMmi, NMP©ttii*«1 

0 0 tt%lc$ L 0 . 0 5 ■p ft. 
[0039] 1 1 > ¥$8i&6* 1 p m©£Jiffl 

»*lcft%T. TOttStf 1 . 5 pm©£Bffit8;fc*fll 

vrc&Lmtmmm 1 1 mate lt»* 3 5 p m©aa* 
aft. 

[0040] «it&0lJ6> #Sffl$S$fcttffi«>o;*Lfc 

st«w4SftBit«w8 traate ltjs* 3 s pm©a 

£aa*?#ft. g£&DS$M&©«£aa©S«M <t tt>4 

y xaj l fta^aa*© nmp ©sss a«\ n m 

P ©ttii*X 1 0 0 tt%ictt L 0 . 5 Sa%T-£ o 

ft. 

[0041] <ibt?fi»j7> wfmimcftt>ttMttii 
t&m4*tcte%mm tmmzLTBt 3 5 pm©a^ 

S£$$ft. X2lnafiij&©a£aa©Ba££tt&fr 

1 j: y urn Lfta^aa*© nmp ojk»i& nmp 

0ttii*«1 0 0M*%lc3ifL1 2. 5M%T-«o 

ft. 

[0042] aasmsy smmmtcimtboZLtc 

fflSICft^T. Jf*3 0pm©*$V$S£fflWi:««1-tt 
USSfiH 5 SftttHSSfll 9 tP?«lC L-TJf* 5 5 p m<D» 
£aS£?ift, JtSflDfftem<Offi^«S<DSSM^tt)& 

*a<fcyxajLft»£aa*©NMP©$i$att> nm 
p ©tt&*a i o o mm%icm l o . 6 *»%t-$ -3 

ft. 



[0 0 4 3] «tt&099> W{tnft«*$4:lMX*U* 

ffieo 5 *ft(4*ifi«a 9 tmmz lt»* 3 2 p m©«£ 

«a*Wfc. HS*DfSHySroa^«a<DS*Si:f±ii^ 

a j: y sab Lfta^aa*© nmp ©asaa, nmp 
©tt&*ai oosa%£*tLi 3. oaa%T**o 

ft. 

[0 0 4 4] CttftMl 0> &SfflS§Sfcttffi4&-3*L 
fcflfifcftXT. If * 3 0 p©*£ 24ttJBl«fcttfttt 
XllM6*fcl*ajMli 0&n&lcLT*35 5pm4> 

a^aa*»ft. mmmmatomGw&nwmmtit 
a*«<fcy»aiLfta^aa*©NMP©jssatt» n 
m p ©tt&*a 1 0 0 nm%ictt l 1 . 2 aa%?£ o 

ft. 

[0045] mam 1 1 > 4nnm*ac«b^KMtt 

HSt«0 5 $ ftttHJfifiS 9 1 l^aic LTJf * 5 3 p m©« 

^aas^ft. astti!!ftiu«©a^«a©aaMi:ttii 
*a<fcysajLfta^aa+©NMP©Hsa», nm 
p ©tt&*a 1 0 0 aa%ic*t l 1 0 . 5 mm%T-& r> 

ft. 

[0046] itmm 1 2 > aaflassfcuaafia 
«n La tvf v^*a^ft«^ttiMs«s 7 * ftiin 
ttflyi 1 traaKLTW* 3 5 pm©«&aa£aft. 
x^gtim<D&£«a©sag y Jttb l 

fta^aa*©NMP©«i??ai^ NMP©tt&*ai 
ooaa%tc»Lo. 4ia%T'«oft. 

[0 0 4 7] i&mii 3> mwm&ssitwmt 
%mm7*tc\t%&mi 1 tiRitt(cLTa*3 2pm© 
a^«a*»ft. X£fiQ£tSy&©a£aa©aaa<btt 
ii*«*y»aiLft«^«ai'©NMP©«satt. n 
m p ©ttii*a 1 0 0 aa%ics^ l 9 . 5 sa%TS o 
ft. 

[0 0 4 8] ±IB©SSffi094~1 K Si«fcW : ]tRCg6~ 

1 3©&«&«iESfcjgiv?. %mm-\ tmmicLT® 

1 © J: 5^: U ^-5 A«^^ffl*.irrfto fcftL, y;ua 

S^8® (S»ik1 : 1) lei M©L i BF 4 33*tf 
0. 3M©L i PF 6 *JS«LfcS)R2 0. 7gT#U 

7 *? y □ z: h y 3 . og* ?Mtt% z. t k. «k y as 

Lft. C*l5©a>fi*2 0 , C»cfc^T. 1mA©-Sa 

arc, 4. 3 5~i. ovroisaraysLJEaau 
sjEttatn-^/bTwsjasasasL, 5e»«?'C* 

/Hftt*ffFfflLft. e«%S2lC/Tx-r. «ft> HSI0IJ 
4, JttWJ6fcJ;y7©jEa*B^ft«5fi(coi,vc\ 

»«s 5 ^ ;n ©itaajEsia 3 ic^r. 

[0049] 
[£2] 
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ttS«ft (mAh) 


SUM** 


l 


5 


30 


50 




5.2 


4.9 


4.6 


4.3 




4.8 


4.5 


4.2 


3.8 




5.6 


5.1 


4.8 


4.2 




4.9 


5.1 


4.7 


4.5 


%mms 


5.5 


5.2 


4.8 


4.5 


statu o 


4.8 


4.6 


4.3 


4.0 


%mwi o 


5.8 


5.3 


5.0 


4.5 


statu 1 


5.0 


4.8 


4.6 


4.4 




4.8 


4.2 


3.3 


2.2 


mm 


1.8 


1.8 


1.5 


1.3 




4.5 


4.0 


3.2 


2.0 




1.6 


1.7 


1.4 


1.2 


*t&m i o 


5.3 


4.4 


3.4 


2.4 


Jt«fll 1 


2.1 


1.8 


1.6 


1.5 


tttMU 2 


4.6 


4.1 


3.4 


2.S 


tttMU 3 


1.7 


1.6 


1.5 


1.3 



[005 1] 

S^*$&S**:fiU froK^*E£*rr**>6«5 
jEg3!foK<DjE8fcfr5©l^frlI«StU 

iig©ii^i h □ s * tssig©^ 
t>^;m-X-bvt>--§©S?&'fb¥-b>t»— *?§sc<k 
frT**5„ «*>i*-K*ajL3US©jil>«gC{b 

[HaaffimSiHE] 

m 2 ] H860IJ 1 . 33 1 ~ 3 (D&^nm%JE 

[03] stray 4. itm\6is&uttmi7(DVittm 



[HI] 
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